Coral reefs have been explored and revered since the first fishermen began extracting resources from them, and continued as the first naturalists pushed their faces underwater to take a closer look. Coral reef ecosystems have since been increasingly studied, yet there are few texts to introduce the novice to what is currently known of the biology of coral reefs. This book, co-authored by Drs. Sheppard, Davy, and Pilling, offers an exceptional introduction to, as well as a review of, the current state of knowledge of the world's coral reef ecosystems.
Biology of Coral Reefs is an introductory text, geared toward the advanced student. At times, it only superficially touches on large bodies of literature and on particular biological processes, but the authors also try to include specific, relevant figures from the primary literature to add a level of depth to particularly pertinent topics. Since the book is meant as an introductory overview, it covers the general breadth of the diverse field of coral reef biology, and yet is refreshingly succinct. As the novice gets introduced to larger concepts, the authors have tried to steer them to further literature sources. The purpose of the book, as stated by the authors, was to focus on several key groups important to the functioning of reefs and to introduce processes. The first six chapters are geared along the lines of describing the biological diversity of coral reefs, as well as introducing the key processes that drive biodiversity and functioning of coral reefs. The last four chapters detail the current trends of exploitation and threats facing coral reefs in the modern world.
In the first chapter, the authors provide a basic introduction to coral reef biology. They review historical literature, which at times is quite amusing, detailing the first written accounts of coral reefs. This particular focus puts the field of coral reef biology in perspective as to how long coral reefs have been marveled at, and exploited, but yet only recently has science been able to begin in-depth exploration. They further introduce coral reefs by providing a global perspective of location, in the context of worldwide geography and the geographical limitations to coral reef growth and survival. They very briefly touch on the various types of reefs, biodiversity on reefs, and reef zones.
The second chapter provides a succinct overview of the different organisms that build, as well as take up space within, the reef, i.e., corals, sponges, 'other invertebrates', algae, sea grasses and mangroves. The authors admittedly only briefly touch on these various reef builders and occupants, detailing specific attributes of each group which directly relate to the functioning of the coral reef. The authors nicely describe and differentiate between coral types, i.e., hexacorals, octocorals, and hydrozoans, and how their differing growth patterns and processes impact the overall building of the reef ecosystem. In our increasing dependence on the world market and widening interest in comparative studies, the focus on diversity and geographic variation in species, specifically detailing generalities and differences between Caribbean and Indo-Pacific growth forms, is especially informative.
The third chapter summarizes the abiotic environment of coral reefs, which is essential to understanding the basic anatomy of the coral reef ecosystem. The authors lay these parameters out clearly and impart the significance of these factors (followed up in chapter 8) in determining where coral reefs can thrive and where they are forced into marginal survival, and how these factors influence and control the foundation and the collapse of coral reefs.
Chapter four presents an overview of the symbiotic interactions that make up the coral reef ecosystem. This chapter leads nicely into chapters five and six, as the trophic web of the reef ecosystem hinges on these symbiotic relationships and the physical and chemical processes these symbioses regulate. Chapter five summarizes the mostly limited understanding of microbial, microalgal, and planktonic reef life over coral reefs. The authors provide a good discussion detailing bacteria and archaea densities over reefs and in reef sediments and explain how these groups provide essential connections among the trophic web within reef systems. Viruses and fungi are notably poorly understood, so the text only briefly touches on these groups. This section ends with a discussion on reef connectivity and the importance of the planktonic stages of reef organisms in not only driving, but also limiting connectivity. This discussion seems slightly under-developed considering the current knowledge and increasing research directions into this subject of 'connectivity,' from chemical ecology to genetics and behavioral studies of reef fish and coral larvae, but considering the scope of the text the interested reader would need to investigate further elsewhere.
In chapters six and seven, the authors present the concept of shifting baselines and inverted pyramids. These are relatively new concepts and are important updates to previous coral reef texts. The authors provide a good overview of reef fish ecology, feeding, and trophic webs. Chapter seven also begins dealing with coral reef fisheries and the increase of aquaculture practices in attempting to sustain these fisheries and the reefs that support them. JOURNAL OF CRUSTACEAN BIOLOGY, 31(1): 212-213, 2011 Chapters seven through ten emphasize resource extraction from coral reefs, i.e., reef fisheries, and current threats to coral reef health and survival. Though focusing four out of ten chapters on human impacts and the declining health of reefs might be slightly ambitious from a text geared toward understanding biological processes and key functional groups, these are extremely relevant concepts and data to convey considering the level of impact coral reefs are currently experiencing. The authors detail how overfishing, climate change, disease, human population, and other related environmental impacts are quickly destroying the reef ecosystems of the world. Like the other sections, these too only brush the surface of what is currently known of these impacts and their effects on reefs. In summary, though spending more pages providing detail on the biodiversity and biological processes of reefs is appealing, there is also great importance in describing how coral reefs are responding to direct and indirect human pressures before the study of these reefs becomes purely historical. There is also a growing field of research into how coral reefs respond to various, additive impacts, such as ocean acidification, warming, stress, and disease.
There are several particular highlights of this book. In the text, the authors cite Darwin through to current literature and thus provide an extensive, if not exhaustive, literature list that spans the historical range of coral reef research. This list provides a good introductory source and is especially intriguing in terms of the historical literature, which will hopefully add to the visibility of these earlier works in this age of internet-based literature searching. Furthermore, the nineteen 'boxes,' independently authored by various experts in the field and which are scattered throughout the book, add depth as well as intriguing sidestories to each chapter. This book makes for an ideal primary introductory text, preferably coupled with relevant primary literature and other secondary texts to cover specific topics in more detail. Though some figures are slightly advanced and some discussions are very limited, the authors succeeded at creating an accessible text that covers the breadth of our current knowledge of the biology of coral reefs.
Overall, this book is a wonderful addition to the library for those readers (and professors) seeking an introduction to the widely diversifying and quickly advancing field of coral reef biology. The volume is very reasonably priced and its scope, succinctness and readability offer it up as the 'go to' text for both the interested lay reader and upcoming coral reef biologists.
